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(57)Abstract 

PURPOSE: To restrain the generation of cracks in a surface 
mounting process and improve reliability, by making the thermal 
expansion coefficient of dielectric ceramic of at least the single 
surface side of a surface layer part smaller than the thermal 
expansion coefficient of dielectric ceramic of an inner layer part by 
a specified amount, and setting the thickness of the surface layer 
part to be of a specified value. 

CONSTITUTION: A layer-built ceramic capacitor is unified in a body 
by alternately laminating a plurality of dielectric ceramic layers 1... 
and a plurality of inner electrode layers 2.... Terminal electrodes 3 
are formed on both end portions. The thermal expansion coefficient 
of the dielectric ceramic of at least the single surface side of a 
surface layer part 4 is made smaller than that of the dielectric 
ceramic of an inner layer part 5 by the amount of 2-10 x 107/° C. 
The thickness of the surface layer part 5 is set to be 20-200|im. 
Main component of the dielectric ceramic layers 1... is desirable to 
be titanate. In this case the ceramic in the surface layer part 4 is 
prepared so as to contain zirconate more than the ceramic in the 
inner layer part 5 by the amount of 5-15mol%. 
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Japanese Patent Laid-open No. HEI 3-136308 A 

Publication date : June 11, 1991 

Applicant : Kyocera Corp. 

Title : Multilayer ceramic capacitor 

5 

(a) Dielectric material powder that consists primarily of 
barium titanate and includes 1.5 mol% of niobium oxide 
(Nb 2 0 5 ) and mineralizer was put in a porcelain pot with 
aluminum cobblestones, water, and dispersant. Slurry was 

10 then obtained by rotating the pot for 20 hours. 

(b) Into thus obtained slurry, organic binder and 
plasticizer were added and they were mixed. Green sheets 

for inner layer with a thickness of 25 [\m were then 
15 obtained from the mixture by the doctor blade method. 

(c) Silver palladium paste was printed on both surfaces of 
each of the green sheets, and 20 green sheets were 
laminated. Furthermore, three green sheets without 

20 printing silver palladium paste were each arranged and 
laminated on top and bottom of the laminated 20 green 
sheets . 

(d) Calcium zirconate (CaZr0 3 ) and barium zirconate 

25 (BaZrC>3) were added to the dielectric material powder in 
(a) , and same processes of (b) and (c) were applied to 
obtain green sheets for surface layer. 

(e) One to eight of thus obtained green sheets for surface 
30 layer were arranged and laminated on both faces of the 

laminated sheets of (c) . Thermocompression bonding was 
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applied to the whole laminated bodies, and they were cut in 
a predetermined scale. 

(f) Thus obtained thermocompression bonded moldings were 
5 put on a zirconia plate and sintered by a heat of 1200 to 

1300°C. Sintered objects for chip capacitors were then 
obtained, with a size of 3x1.5 mm and a thickness of 0.5 to 
0 . 8 mm. 

10 (g) After performing barrel finishing on thus obtained 

sintered object, silver paste was applied on both edges of 

the object, printed by a heat of 800°C, and nickel plating 
and tin plating were applied on the surface of the object. 
Terminal electrode was thus formed to obtain a laminated 
15 ceramic capacitor. 
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